###### Key questions

What is already known about this subject?
=========================================

-   The prognostic value of symptoms at disease presentation of advanced gastro-oesophageal cancer is unknown. Thus, the aim of this study was to characterise these symptoms and correlate them with the outcome, so new prognostic markers can be defined.

What does this study add?
=========================

-   Five factors (stenosis in endoscopy, weight loss, HER2 positivity, dyspepsia, ulcer or active bleeding) have proven to be statistically relevant prognostic factors, and a prognostic score for the overall survival of patients with metastatic gastro-oesophageal cancer was developed in a cross-validation model.

How might this impact on clinical practice?
===========================================

-   The data from this retrospective study indicate that the VAGAS score provides independent prognostic information that may support clinical decision making at diagnosis of advanced gastro-oesophageal cancer.

Introduction {#s1}
============

Cancer of the upper gastrointestinal (GI) tract is a frequent disease and major contributor to global disease burden.[@R1] Although it encompasses three entities (gastric cancer, esophageal cancer and gastro-oesophageal junction cancer) as well as two different histologies (adenocarcinoma and squamous cell carcinoma), the initial symptoms as well as the survival probabilities are similar, independent of tumour localisation and type. Gastro-oesophageal cancer is usually asymptomatic in early stages, and symptoms such as weight loss, dysphagia, dyspepsia, vomiting, early satiety and/or iron deficiency anaemia develop mostly in advanced tumour stages.[@R2] Dysphagia, weight loss and age \>55 years were found to be significant positive predictive factors for cancer compared with non-malignant diseases of the upper GI tract.[@R3] Especially dysphagia and weight loss are known to be associated with higher stages of gastric cancer.[@R4]

These symptoms, also known as alarm symptoms, when identified, usually indicate that the cancer is already inoperable.[@R5] In consequence, most patients in the western world are diagnosed very late during the course of the disease, at a locally advanced (stage III) or metastatic stage (stage IV). Even though the survival showed a steady increase during the past decades independently of the tumour stage, the prognosis remains poor especially in more advanced stages.[@R6]

Only few prognostic factors for gastric cancer are surmised to associate with a longer overall survival (OS).

Prognostic tools for the outcome of patients with cancer are often not feasible in patients with upper GI cancer, since their performance status is usually good despite their advanced tumour stages. Specific prognostic tools for the outcome of patients with advanced gastro-oesophageal cancer are therefore needed. Since the symptoms can reduce the treatment options as well as the survival (ie, weight loss leads to a reduced general condition and thereby to a reduced survival), we surmised that the initial symptoms of the patient diagnosed with advanced upper GI cancer could be used as a prognostic marker. The aim of this retrospective study was to define new symptom-based prognostic markers for the outcome of patients with gastro-oesophageal cancer and develop a prognostic score for the outcome.

Methods {#s2}
=======

Patient collection {#s2-1}
------------------

Patients with histologically proven advanced or metastatic (stage IV) gastro-oesophageal cancer treated between March 2002 and June 2018 were identified from the patient database of the General Hospital Vienna, Austria. Clinical information including patient demographics, therapy regimens, adverse events, tumour marker profiles, symptoms and survival outcome was obtained.

All patients underwent tumour staging prior to therapy according to the local hospital standard, including history taking, physical examination, routine hematologic tests, upper GI endoscopy with histological biopsy and CT of the chest and abdomen.

Patients were treated according to the individual decision of an interdisciplinary tumour board, which ensured the best possible treatment according to the respective standard of knowledge at the time of diagnosis. As all treatments were in a palliative setting due to the advanced tumour stage, the prolongation of OS and the reduction of symptoms were the main goals.

The treatment included systemic (immuno)chemotherapy and/or palliative gastrectomy and/or radiation therapy of the primary tumour, lymph nodes or metastatic sites. Chemotherapy in almost all patients was fluoropyrimidine and platine based; some patients received chemotherapy with additional anticancer drugs. HER2 status was evaluated in all patients potentially eligible for trastuzumab treatment at the Medical University of Vienna after November 2009. Carcinomas with either immunohistochemical intensity score 3+ or 2+ with additional positive fluorescence in situ hybridisation were classified as HER2 positive and consequently eligible for anti-HER2 treatment. Patients with neoadjuvant treatment of the same tumour in an initially curative setting were excluded from the study.

Routine re-evaluation of the tumour status was performed at least every 3 months with CT or MRI. Evaluation of the response was done according to the current Response Evaluation Criteria in Solid Tumors (RECIST) criteria by experienced radiologists.[@R8]

Patients were followed up until death according to the hospital or public records or loss to follow-up.

All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation and with the Helsinki Declaration of 1964 and later versions. Due to the retrospective design, no separate informed consent was necessary in the scope of this study.

### Alarm symptoms and other parameters known at the time of initial diagnosis {#s2-1-1}

We analysed the following parameters as alarm symptoms: dysphagia, dyspepsia, weight loss, stenosis and the localisation of the stenosis in the endoscopy, active bleeding and ulcers in the endoscopy and frailty. Dysphagia was classified as positive when the patient had moderate dysphagia (able to eat some solid foods) or severe dysphagia (able to swallow liquids only). Involuntary weight loss was classified as positive when it was documented in the patient's history. The differentiation between different severities was done according to the amount of lost kilograms in percentage to the original weight (1%--10%: slight weight loss, 11%--20%: moderate weight loss, \>21%: severe weight loss).

Frailty was assessed either by Eastern Cooperative Oncology Group (ECOG) performance status, which is routinely recorded in the patient's history before starting chemotherapy or by some more detailed patient information recorded when first diagnosed (ie, too frail for chemotherapy, thus the patient received best supportive care). An ECOG performance status ≥2 as well as the documented word 'frail' was regarded as significant frailty in scope of this analysis.

We also analysed the treatment of dyspepsia, bleeding and dysphagia including proton-pump inhibitors, blood transfusions, stenting of the stenosis and surgery to treat the stenosis.

Furthermore, other parameters, which are already known at the time of diagnosis (age, grade, HER2 positivity, alcohol, nicotine, having a second cancer in patient history and positive family history) were included into the statistical analysis. We surmised that these initial parameters might have a prognostic impact as they are already known as prediction markers either in upper GI cancer or other cancer entities.[@R10]

These key, potential prognostic variables were selected because the data were nearly complete in our retrospective data set and could be widely representative, making the findings clinically applicable.

Statistical analysis {#s2-2}
--------------------

χ^2^ test was used for the analysis of the distribution of dichotomised variables. Metric values were compared between two groups with t-test, in case of thre or more groups with analysis of variance. Patients without an event (death) were censored at the date that they were last known to be alive.

OS was calculated from the date of the initial diagnosis to the death of the patient or the patient's last follow-up date. Analyses of OS were done with Kaplan-Meier survival estimates with log-rank test and Cox regression.

Univariate Cox regression analysis was used to compare the survival times for age, gender, family history of cancer, family history of GI cancer, prior cancer, smoking, primary tumour site, histological carcinoma type, HER2, tumour grade, number and location of metastatic sites and the initial symptoms. Radiation therapy and chemotherapy were decided at baseline and therefore included in the Cox regression analyses as baseline variables, while gastrectomy was treated as time dependent variable with value 0 at baseline, switching to 1 on the day when gastrectomy was performed. Furthermore, the OS was also compared for the five defined alarm symptoms (dysphagia, dyspepsia, stenosis in endoscopy, weight loss, ulcers or active bleeding) using univariate Cox regression.

For the development of the prognostic score, a multivariable Cox regression model with stepwise model selection according to best Akaike Information Criterion (AIC) was used. Fivefold cross-validation was performed to get an impression of model overfit and the possible performance on independent data. Therefore, variable selection was conducted on each of the cross-validation sets separately, and Harrell's concordance statistic was used to evaluate goodness of fit of the resulting model on the trainings set and on the validation set. Selected variables, their parameter estimates and the two concordance statistics were presented for each of the five validation runs. The final model, containing all variables selected in at least 4 of the 5 validation runs, was then calculated on the full data set, still allowing for further model reduction with AIC. The resulting score was simplified for an easier use in daily practice, and the expected proportions of 6-month survivors, 1-year survivors and 2-year survivors were calculated for each possible score value. Kaplan-Meier curves for the resulting score groups are shown in a graph.

Two-tailed p values of ≤0.05 were considered to be statistically significant. All statistics were calculated using statistical package for the social sciences (SPSS) V.24.0 software or R 3.5.1

Results {#s3}
=======

Patient and tumour characteristics {#s3-1}
----------------------------------

Two hundred and fifty-eight patients with gastro-oesophageal cancer were included in further analysis. [Online supplementary file 1](#SP1){ref-type="supplementary-material"} shows the demographics and the baseline characteristics.
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[Online supplementary file 2](#SP2){ref-type="supplementary-material"} shows the gastric cancer specific characteristics and treatment modalities. In 124 (48%) patients, the tumour was located in the stomach, in 70 (27%) patients at the gastro-oesophageal junction and in 64 (25%) patients in the oesophagus. There were 32 (12%) squamous cell carcinomas and 226 (88%) adenocarcinomas. Twenty-three patients (15% of 154 stage IV patients evaluated since November 2009) had HER2-positive tumours.
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Regarding metastasis, 150 patients (58%) had only one site of metastasis and 85 patients (33%) had two sites, and there were also patients with three (20 (8%)), four (2 (1%)) and five (1%) sites of metastasis when they were first diagnosed. Around 10% of the patients had a second cancer either before or at the same time of the diagnosis of gastro-oesophageal cancer. Concerning treatment options, 228 (88%) patients received palliative chemotherapy to reduce the tumour load and help with the symptoms, and only 30 (12%) patients received best supportive care without any chemotherapy. Chemotherapy usually was fluropyrimidine and platine based; sometimes triple chemotherapy was administered. Regimens used in our cohort of patients with gastro-oesophageal cancer are docetaxel/cisplatin/5-FU, epirubicin/oxaliplatin/capecitabine, cisplatin/5-FU, leucovorin/5-FU/oxaliplatin, capecitabine/oxaliplatin, etoposide/leucovorin/5-FU, irinotecan/mitomycin, cisplatin/docetaxel, docetaxel mono, 5-FU/leucovorin/epirubicin/cisplatin, 5-FU/leucovorin/oxaliplatin/docetaxel, oxaliplatin/docetaxel and capecitabine. Trastuzumab-containing regimens were also administered; the most widely used combination includes cisplatin/capecitabine/trastuzumab according to the Trastuzumab for Gastric Cancer (ToGA) protocol.[@R17] Radiation therapy was used in 48 patients (19%), and 39 patients (15%) received a palliative gastrectomy.

Frequency of symptoms and the treatment {#s3-2}
---------------------------------------

One hundred and twelve (43%) patients experienced dysphagia, and 120 (47%) patients experienced dyspepsia as a first symptom. Frailty was a first symptom in 54 (21%) patients and bleeding in 47 (18%, 33 patients with active bleeding, 14 patients with ulcers). Weight loss was a first symptom in 155 (60.1%) patients, 61 (39.4%) of them suffering from slight, 71 (45.8%) from moderate and 23 (14.8%) from severe weight loss. Eighty patients had an initial stenosis in the GI tract (proximal oesophagus: 5 patients (6.3%), middle oesophagus: 3 patients (3.8%), distal oesophagus 41 patients (51.2%), Gastroesophageal Junction Tumor (GEJ): 12 patients (15%), pylorus: 19 patients (23.8%)).

There were 32 stents implanted due to stenosis (5 in the stomach, 10 in the GEJ and 17 in the oesophagus), and there occurred several complications (11 dislocations, 11 residual stenoses and 5 other complications). Other treatments for dysphagia included two gastroenteromies, three gastrectomies, two percutaneous endoscopic gastrostomies, one nasogastric feeding tube and one local radiation therapy. Only 29 patients with dysphagia experienced an improvement of the symptoms after the intervention.

In our cohort, 39 palliative gastrectomies were performed, 11 due to active bleeding, 2 due to dysphagia. All other gastrectomies were performed in clinically fit patients either with clinically good response to several cycles of chemotherapy or regarding the patient's wish to have the primary tumour removed.

Correlation of symptoms with other parameters {#s3-3}
---------------------------------------------

These results of symptoms depending on gender, tumour location, histology and sites of metastasis are shown in [online supplementary file 3](#SP3){ref-type="supplementary-material"}. The difference between histology concerning dysphagia (p\<0.001), dyspepsia (p=0.023), weight loss (p=0.049) and stenosis (p=0.014) is statistically significant, whereas the difference concerning bleeding (p=0.501) and frailty (p=0.821) are not. Dysphagia occurred only in 21 patients with gastric cancer (17%) but in 43 patients with GEJ cancer (61%) and in 48 patients with oesophageal cancer (75%, p\<0.001). Stenosis was most common in patients with oesophageal cancer (p\<0.001). In contrast, bleeding was more common in patients with gastric cancer, although the difference is not statistically significant (23 patients (19%) to 4 patients (6%) and 6 patients (9%), respectively; p=0.103).
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Correlation between symptoms and survival {#s3-4}
-----------------------------------------

The median OS of the study population was 286 days (95% CI 238 to 334).

Median OS of patients who received systemic therapy, irrespective of other additional treatment modalities, was 332 days (95% CI 289 to 375) in comparison with a median OS of 80 days (95% CI 55 to 105) of patients without systemic therapy (p\<0.001).

The survival analysis of the time-dependent variable gastrectomy showed a slightly risk lowering influence but it was not significant (β=−0.307, p=0.117). In the univariate model, HER2 positivity was not associated with a longer OS (p=0.257 in all 258 patients, p=0.277 in 154 patients who were routinely evaluated for HER2 positivity since November 2009).

Patients without an initial stenosis in the upper GI tract had a longer OS (313 days; 95% CI 264 to 362) than patients with a stenosis (229 days; 95% CI 160 to 298; p=0.001). There was also a benefit in the OS for patients with dyspepsia as an initial symptom (p=0.003; median OS without dyspepsia 247 days; 95% CI 198 to 296; median OS with dyspepsia 351 days; 95% CI 266 to 436) and a benefit for patients without initial weight loss (p=0.002, median OS without weight loss 348 days; 95% CI 308 to 388; median OS with weight loss 252 days; 95% CI 212 to 292). Active bleeding or an ulcer in the initial endoscopy was also correlated with a longer OS (patients with bleeding/ulcers 358 days; 95% CI 100 to 616; patients without bleeding/ulcers 284 days; 95% CI 237 to 331; p=0.004). The Kaplan-Meier curves of the univariate models are shown in [figure 1](#F1){ref-type="fig"}.

![Kaplan-Meier survival analyses regarding chemotherapy, HER2 positivity, dysphagia, dyspepsia, stenosis in endoscopy, active bleeding or ulcers, weight loss and frailty.](esmoopen-2019-000623f01){#F1}

There was no significant difference in the OS regarding age (p=0.096), gender (p=0.795), family history (p=0.526), family history of the upper GI tract (p=0.806), second oncologies (p=0.832), smoking (p=0.561), alcohol (p=0.268), body mass index (p=0.330), the number of metastatic sites (p=0.658), the palliative treatment with radiotherapy (p=0.738), dysphagia as an initial symptom (p=0.392) or frailty (p=0.491) (see [online supplementary files 1 and 2](#SP1 SP2){ref-type="supplementary-material"}).

Development of the VAGAS score {#s3-5}
------------------------------

Thirteen predefined variables (dysphagia, dyspepsia, stenosis in endoscopy, weight loss, frailty, GI bleeding, age, grade, HER2 positivity, alcohol, nicotine, having a second cancer in patient history and positive family history), which were recorded at the time of the diagnosis, were evaluated in a cross-validation model to ascertain the impact of each variable on patient survival. In the final prognostic regression model, five factors (stenosis in endoscopy, weight loss, HER2 positivity, dyspepsia and ulcer or active bleeding) have proven to be statistically relevant prognostic factors in patients with stage IV cancer of the upper GI tract with the following parameter estimates: (stenosis in endoscopy: b~1~=0.286; weight loss: b~2~=0.442; HER2 positivity: b~3~=-384; dyspepsia: b~4~=−0.443; ulcer or active bleeding: b~5~=−0.465). Cross-validation showed stable results with similar Harrell's concordance statistics in the validation sets as in the training sets. The cross-validation and prognostic regression model can be seen in [online supplementary files 4 and 5](#SP5 SP4){ref-type="supplementary-material"}.
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To increase feasibility of the score in daily routine, the estimates were reduced to their presence by giving the prognostic parameters a count of +1 and −1, if the factor is not applicable the count is 0. The score is shown [table 1](#T1){ref-type="table"}.

###### 

Viennese risk prediction score for advanced Gastroesophageal carcinoma based on Alarm Symptoms (VAGAS score)

  Prognostic factor          Yes   No
  -------------------------- ----- ----
  Stenosis in endoscopy      +1    0
  Weight loss                +1    0
  Her2 positivity            -1    0
  Dyspepsia                  -1    0
  Ulcer or active bleeding   -1    0
  Total count                      

The OS based on the VAGAS score in out cohort is shown in [figure 2](#F2){ref-type="fig"}. The resulting score ranges between −3 and +2. Thirty-three patients had a prognostic score of +2, 71 a score of +1, 93 a score of 0, 51 a score of −1, 9 a score of −2, respectively. There was only one patient in the data set with score of −3, therefore he was included in the −2 group.

![Overall survival based on the VAGAS score in our cohort of 258 patients with stage IV upper gastrointestinal cancer. VAGAS, Viennese risk prediction score for advanced Gastroesophageal carcinoma based on Alarm Symptoms.](esmoopen-2019-000623f02){#F2}

The VAGAS score can predict the survival probability using these five prognostic factors. The survival probabilities for 2 years, 1 year and 180 days are shown in [figure 3](#F3){ref-type="fig"} and [table 2](#T2){ref-type="table"}.

###### 

Estimated survival probability for 180 days, 1 year and 2 years

  Score   N    180 days   1 year      2 years                    
  ------- ---- ---------- ----------- --------- ----------- ---- ----------
  −3/−2   10   90         73 to 100   60        36 to 100   30   12 to 77
  −1      51   80         70 to 92    58        46 to 74    30   20 to 46
  0       93   73         64 to 82    31        23 to 43    8    4 to 17
  +1      71   72         62 to 83    39        29 to 53    7    3 to 17
  +2      33   42         29 to 63    20        9 to 40     3    0 to 22

![Survival probabilities in regard of the VAGAS score for 2 years, 1 year and 180 days. VAGAS, Viennese risk prediction score for advanced Gastroesophageal carcinoma based on Alarm Symptoms.](esmoopen-2019-000623f03){#F3}

The survival probability for 180 days with a score of −3/--2, −1, 0, +1 and +2 is 90%, 80%, 73%, 72% and 42%, respectively. Whereas the survival probability for 1 year with a score of −3/--2, −1, 0, +1 and +2 is 60%, 58%, 31%, 39% and 20%, respectively. The survival probability for 2 years with a score of −3/--2, −1, 0, +1 and +2 is 30%, 30%, 8%, 7% and 3%, respectively. The median OS of patients with a score of −3/--2, −1, 0, +1 and +2 was 579 (95% CI 274 to not measurable), 481 (95% CI 358 to 637), 297 (95% CI 240 to 346), 284 (95% CI 205 to 371) and 146 (95% CI 120 to 229) days, respectively.

Discussion {#s4}
==========

There are several known alarm symptoms and signs for gastro-oesophageal cancer. When identified, they usually indicate that the cancer is already advanced and therefore inoperable.[@R5] For the multidisciplinary treatment of these patients, it is essential to have clinically feasible prognostic tools to help with the decision of treatment options and supportive treatment arrangements.[@R19] Commonly used performance scores in patients with cancer, such as the ECOG and the Karnofsky score, are used in everyday life because of their feasibility and because they are essential tools in clinical trials.[@R22] Although frequently used, both scores seem to fail to provide a useful prognostic score for patients with gastro-oesophageal cancer and show a considerable variability depending on the physician who evaluates the score.[@R25] Since the usual alarm symptoms such as dysphagia or dyspepsia comprise a huge burden for everyday life but do not influence the overall performance of the patient right away, they do not have any effect on the results of the ECOG or Karnofsky score. That is why we surmised that these symptoms and signs may have great prognostic value for the performance and OS of patients with metastatic gastro-oesophageal cancer.

Prognostic factors {#s4-1}
------------------

We evaluated known alarm symptoms as well as other parameters that are available at first diagnosis in our large European retrospective cohort to get a clinically feasible prognostic score. The alarm symptoms, which were analysed in this study, encompassed subjective experiences such as dysphagia and dyspepsia, as well as objective evidences of a disease, also called signs, such as stenosis and ulcers in the endoscopy, and parameters that can be experienced by the patient and observed by the physician at the same time such as weight loss, active bleeding and frailty.

Interestingly initial dysphagia turned out to have no correlation with the OS, but stenosis in the endoscopy does. This may be due to the fact that an irritation of the oesophagus or stomach without stenosis may lead to some discomfort while swallowing but does not cause any obstruction in the endoscopy, thereby causing the feeling of dysphagia without disruption of the digestion. This feeling of dysphagia without stenosis was already described more than 30 years ago.[@R28] Thus, stenosis in endoscopy might be a more accurate prognostic factor, and it is also an objective parameter, which is not biased by the history taking. Furthermore, the severity of dysphagia was not assessed in this retrospective analysis. Since this factor might also influence the OS, a more thoroughly assessment of this symptom should be performed in further prospective studies.

Weight loss is also known to have prognostic value on the OS of patients with GI cancer,[@R29] yet until now failed to be used as a prognostic tool. Furthermore, nutritional therapy, which, as it is an outpatient treatment, is not documented regularly in the hospital records of the Medical University of Vienna and therefore not included in this analysis, might also influence the outcome and OS. Thus, the longitudinal effects of initial weight loss should be evaluated in further prospective studies.[@R29]

Interestingly, dyspepsia as an initial symptom was associated with longer OS. This may be due to the fact that dyspepsia is a commonly known medical problem, and we surmise that patients often seek the help of a medical professional soon after it occurs. This finding is in accordance with the finding of Maconi *et al*,[@R30] who reported that the risk of death is nearly threefold in patients with at least one alarm symptom compared with that in patients with uncomplicated dyspepsia.

There are several studies that evaluated the correlation of gastric ulcers and bleeding with the outcome of patients with gastro-oesophageal cancer yet have failed to establish this symptom as a prognostic factor.[@R18] In our cohort, active bleeding as well as visible ulcers at the time of cancer diagnosis was associated with a longer OS. This might be due to the effect that these symptoms cause anaemia and fatigue as well as pain, thereby urging patients to seek help from medical professionals and specialists.

HER2 positivity was not statistically associated with a longer OS but still is an important prognostic factor in the scoring system. HER2, which initially was associated with a worse prognosis, nowadays is associated with a favourable outcome due to targeted therapy, and patients are screened routinely for positivity since 2009.[@R32] The cross-validation model then assessed it to be an important prognostic factor, which is consistent with known literature.

VAGAS prognostic score {#s4-2}
----------------------

Throughout the last decades, several retrospective studies evaluated alarm symptoms as prognostic factors[@R18]; however, to our best knowledge, we are the first to establish a prognostic score that can be used at the time of the initial diagnosis in patients with metastatic gastro-oesophageal cancer.

The feasibility of the VAGAS score with only five factors, which are already known at the time of the initial diagnosis, is essential for clinical use. The results of the prognostic score can easily be interpreted, and the score can be divided into three risk groups. A total count of +2 is associated with high risk patients, a total count of +1 or 0 is associated with medium risk patients and a count of −1, −2 or −3 is associated with low risk patients. This prognostic tool might be an important assistance for deciding the further antitumor treatment such as supportive measurements such as psycho-oncological support and palliative care facilities.

Since this prognostic score was established in a cohort of patients with metastatic upper GI cancer, it might be more accurate than general performance scores like the ECOG or Karnofsky score. This may be an important asset for clinical patient care and to improve the consistency of the conduct of clinical trials. The VAGAS score will be evaluated and compared with commonly used performance scores in further prospective analyses.

[Online supplementary file 6](#SP6){ref-type="supplementary-material"} gives an example how the VAGAS score might be implemented in everyday clinical routine.
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Strengths and limitations of the study {#s4-3}
--------------------------------------

The patient population was homogenous: all patients had metastatic gastro-oesophageal cancer at presentation and were therefore in a palliative treatment setting. All patients were treated according to the individual decision of an interdisciplinary tumour board, which ensured the best possible treatment according to the respective standard of knowledge at the time of diagnosis. Due to this individual decision, no comparison between used regimen is feasible in scope of this analysis.

One important limitation of this study, as it is a retrospective analysis, is the accuracy and reliability of the data collection. Since detailed documentation of the patient history including the evaluation of alarm symptoms is obligatory and standardised at the General Hospital Vienna, the results were retrievable from the medical records. If an alarm symptom was not mentioned specifically in the medical records, it was classified as negative in this retrospective analysis. Although the under-reporting of symptoms is a known problem in retrospectively collected data, alarm symptoms are severe impairments of everyday life and thereby are less likely to be under-reported than other symptoms, which do not interfere with everyday routine. Nevertheless, the results of this retrospective analysis still have to be verified in a prospective cohort to optimise the data collection.

Since our analyses were performed at the time of cancer diagnosis, the investigation of the longitudinal effects of these alarm symptoms, for example, the effect of nutritional therapy on weight loss and its correlation with the OS, and the VAGAS score on cancer progression is an important objective in future studies.

Conclusion {#s5}
==========

In conclusion, a prognostic score for the survival of patients with stage IV gastro-oesophageal cancer, which is mainly based on the alarm symptoms of patients and was established by using prognostic factors that are already known at the time of first diagnosis, could be established in this retrospective analysis. Since prognostic scores for the outcome of patients with gastro-oesophageal cancer are scarce, the VAGAS score is a clinically feasible tool to estimate the survival probability and could easily be established in all hospitals that treat patients with metastatic gastro-oesophageal cancer. To confirm these results and validate the score, a prognostic study implementing the score in a clinical setting is needed and will be an objective for further studies.
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